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METAPROTERENCOL SULFATE SYRUP, USP

DESCRI PTI ON
Met aprot erenol sulfate syrup is an oral bronchodil ator.

Each teaspoonful (5 nL), for oral admnistration, contains
nmet aproterenol sulfate 10 ng. In addition, each teaspoonful (5 ni)
contains the follow ng inactive ingredients:

[W note that in accordance with good pharmnaceutical practice,
all dosage forns should be labeled to cite all the inactive
ingredients (refer to USP General Chapter <1091> for gui dance).
We believe this is an inportant public health neasure. Pl ease
respond accordingly by correctly noting the inactive ingredients
present in this product.]

Met aprot erenol sulfate, 1-(3,5 di hydroxyphenyl)-2-i sopropyl -
am noet hanol sulfate, is a white, crystalline, racemc mxture of two
optically active isonmers. It has the follow ng structural formula:

(CiiHizNG;) 5 H, S0, MN = 520. 59

CLI Nl CAL PHARVACOLOGY

In vitro studies and in vivo pharnmacol ogi c studi es have denonstrated
that netaproterenol sulfate has a preferential effect on beta 5
adrenergi c receptors conpared with isoproterenol. Wile it is

recogni zed that beta , adrenergic receptors are the predom nant
receptors in bronchial snooth nuscle, recent data indicate that there
is a population of beta , receptors in the human heart existing in a
concentration between 10 to 50% The preci se function of these,
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however, is not yet established (see WARNI NGS secti on).

The pharmacol ogi c effects of beta adrenergic agoni st drugs, including
netaproterenol, are at least in part attributable to stimnulation

t hrough beta adrenergic receptors of intracellular adenyl cyclase, the
enzyne whi ch catal yzes the conversi on of adenosi ne triphosphate (ATP)
to cyclic-3',5 -adenosi ne nonophosphate (c-AWP). | ncreased c- AVP

| evel s are associated with relaxati on of bronchial snooth nuscle and
inhibition of release of nmediators of immedi ate hypersensitivity from
cells, especially fromnmast cells.

Phar macoki netics: Absorption, biotransfornmation and excretion studies
in humans follow ng oral adm nistration have indicated that an average
of less than 10%of the drug is absorbed intact; it is not netabolized
by catechol - O net hyl t ransferase nor converted to gl ucuronide
conjugates but is excreted prinmarily as the sulfate conjugate formnmed
in the gut.

Pul nonary function tests perfornmed after the admnistration of

met apr ot erenol usual |y show i nprovenent, e.g., an increase in the
one-second forced expiratory volunme (FEV ;), maxi numexpiratory flow
rate, peak expiratory flowrate, forced vital capacity, and/or a
decrease in airway resistance. The resultant decrease in airway
obstruction may relieve the dyspnea associ ated wi th bronchospasm

Pul monary function has been nonitored in controlled single- and

mul ti pl e-dose studies. The duration of effect of a single dose of

met aproterenol sulfate syrup (that is, the period of tinme during which
there is a 15%or greater increase in nean FEV ;) was up to 4 hours.

Recent studies in |laboratory aninmals (mnipigs, rodents and dogs)
recorded the occurrence of cardiac arrhythmas and sudden death (wth
hi st ol ogi ¢ evi dence of nyocardi al necrosis) when beta agoni sts and
met hyl xant hi nes were adm ni stered concurrently. The significance of

t hese findings when applied to humans is currently unknown.

| NDI CATI ONS AND USAGE
Met aprot erenol sulfate syrup is indicated as a bronchodil ator for

bronchi al asthna and for reversibl e bronchospasm whi ch may occur in
association with bronchitis and enphysena.

CONTRAI NDI CATI ONS
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Use in patients with cardiac arrhythmas associ ated with tachycardi a
i s contraindi cat ed.

Al though rare, immedi ate hypersensitivity reactions can occur.
Therefore, netaproterenol sulfate syrup is contraindicated in patients
with a history of hypersensitivity to any of its conponents.

WARNI NGS

Met aproterenol, |ike other beta adrenergi c agoni sts, can produce a
significant cardiovascul ar effect in sone patients, as neasured by
pul se rate, bl ood pressure, synptons, and/or ECG changes.

PRECAUTI ONS

Ceneral : Extrene care nust be exercised with respect to the
admnistration of additional synpathom netic agents.

Since netaproterenol is a synpathommnetic amne it should be used with
caution in patients with cardiovascul ar disorders, including ischemc
heart disease, hypertension or cardiac arrhythmas, in patients with
hypert hyroi dismor diabetes nellitus, and in patients who are
unusual | y responsive to synpat hom netic am nes or who have convul sive
di sorders. Significant changes in systolic and diastolic bl ood
pressure coul d be expected to occur in sone patients after use of any
bet a adrenergi ¢ bronchodil at or.

Information for Patients: Appropriate care should be exercised when
considering the admnistration of additional synpathom netic agents. A
sufficient interval of tinme should elapse prior to admnistration of
anot her synpat hom netic agent. Metaproterenol should not be used nore
often than prescribed. If synptons persist, patients should consult a

physi ci an pronptly.

Drug Interactions: Gher beta adrenergic bronchodilators should not be
used concomtantly w th metaproterenol because they nay have additive
effects. Beta adrenergi c agoni sts should be adm ni stered with caution
to patients being treated wi th nmonoam ne oxi dase inhibitors or
tricyclic antidepressants, since the action of beta adrenergic

agoni sts on the vascul ar systemmay be potenti at ed.

Car ci nogenesi s, Mutagenesis, Inpairnment of Fertility: In an 18-nonth
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study in mce, netaproterenol produced a significant increase in
beni gn hepati c adenonmas in nmal es and beni gn ovarian tunors in fenal es
at doses corresponding to 31 and 62 times the maxi numrecomended dose
(based on a 50 kg individual ). In a two-year study inrats, a
non-si gni fi cant incidence of benign | ei onyonata of the mesovarium was
noted at 62 tines the nmaxi numrecomended dose. The rel evance of these
findings to man is not known. Mitagenicity studies w th netaproterenol
have not been conducted. Reproduction studies in rats reveal ed no
evidence of inpaired fertility.

Pregnancy: Teratogenic Effects: PREGVANCY CATEGCRY C Met apr ot er enol
sul fate has been shown to be teratogenic and enbryotoxic in rabbits
when given in doses corresponding to 62 times the maxi num recommended
dose. These effects included skeletal abnornalities, hydrocephal us and
skul | bone separation. Results of other studies in rabbits, rats or

m ce have not reveal ed any teratogenic, enbryotoxic or fetotoxic
effects. There are no adequate and well-controlled studies in pregnant
wonen. Metaproterenol sulfate should be used during pregnancy only if
the potential benefit justifies the potential risk to the fetus.

Nursing Mothers: It is not known whether netaproterenol is excreted in
human mlk; therefore, netaproterenol should be used during nursing
only if the potential benefit justifies the possible risk to the
newbor n.

Pediatric Use: Safety and effectiveness in children bel owthe age of 6
have been denonstrated in a limted nunber of patients. See DOSAGE AND
ADM N STRATI ON sect i on.

ADVERSE REACTI ONS

Adverse reactions are simlar to those noted with other
synpat hom neti ¢ agents.

The follow ng tabl e of adverse experiences is derived from44 clinical
trials involving 1,120 patients treated with nmetaproterenol sulfate

Syr up:

Met apr ot erenol Sul fate Syrup
| nci dence of Adverse Events Qccurring in at |least 1%of Patients

ADVERSE EXPER ENCE | NCI DENCE

Nunber of Patients %
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Car di ovascul ar

Tachycardi a 68 6.1
Central Nervous System

Headache 12 1.1
Ner vousness 54 4.8
Gastroi ntesti na

Nausea 15 1.3
Muscul oskel et al

Tr enor 18 1.6

OVERDGCSAGE

The expected synptons with overdosage are those of excessive beta
stimulation and/or any of the synptons |isted under ADVERSE REACTI ONS,
e.g., angina, hypertension or hypotension, arrhythmas, nervousness,
headache, trenor, dry nouth, palpitation, nausea, dizziness, fatigue,
mal ai se and i nsomi a.

Treat ment consists of discontinuation of netaproterenol together with
appropriate synptonatic therapy.

DCSAGE AND ADM NI STRATI ON

Met aprot erenol sulfate syrup contains 10 ng of metaproterenol sulfate
per teaspoonful (5 ni).

Children: Aged six to nine years or weight under 60 Ib - one
teaspoonful (5 nL) three or four times a day. Children over nine years
or weight over 60 | b - two teaspoonfuls (10 nL) three or four tinmes a
day. Adinical trial experience in children under the age of six is
limted. O 40 children treated with metaproterenol sulfate syrup for
at least one nonth, daily doses of approxinmately 1.3 to 2.6 ng/ kg were
wel | tolerated.

Adul ts: Two teaspoonfuls (10 nL) three or four tines a day.
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It is reconmended that the physician titrate the dosage according to
each individual patient's response to therapy.

HOW SUPPLI ED

Est abl i shed nane

Dosage formand strength, color, flavor, etc.
Packagi ng

Speci al handling and storage conditions

Manuf act ured by st at enent
Date of Latest Revision



